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(54) DISK RECORDING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable to record reproducible recording 
data in a disk by preventing the generation of a buffer underrun error 
causing the recording of the recording data in its disconnected state in 
the disk, where the recording data are reproducible even by a disk 
reproducing device adapted only to the disk of recording data 
continuously recorded. 

SOLUTION: In the state of generating buffer underrun, this state is 
determined by a buffer underrun determining means 1 7, the recording of 
recording data in a disk is interrupted by a recording control means 18 
and, when the concellation of the state of causing buffer underrun is 
determined by the buffer underrun determining means 17, recording is 
resumed from a position continuous from last recording data recorded 
in the disk and having no joints, and new recording data succeeding the 
last recording data is recorded. 
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lffi#mi) T^T^lzfBabfcfBax-^otttlfc 

r—pl&mu- h&b bXtlT—S'CDT-t'&mis- h 
&& < S v 7 7 7 y?- z> y #|g£-f SttSit -5 
C tSV^ y 7 7 7 y?-"? 2>tf.m&WM$ 
tifrZ£*m!8iTZ>^y7 7-7>y-7>mm^&t. 
W.^ V 7 7 7 > V- 7 >*JK¥8fc.fc SWBfr £i& 5 s 

«fc D 13^-^ Offl^Bia^fi 1 ? IBaiifcJftgfc&tb-r 
5iBaPI«!ftillfcffl¥l£i:. SrfefcT^^KIBa-fS 

^-7 >*J«r*«C £ !) /-^ y 7 7 7 

=r4 7v£"sfflI3a7 :f -*©i3aa s tt J »r;**U mlgB^y: 7 
7 7 > y — 7 > * J Kr ¥ S K «fc D J * y 7 7 7 > ^ — 5 -y & 

m¥ a ?> tr 1 1 7 s -f * * tc Ear s laa^— * * be 

1 7 s * x * ciBas v > s ib&t 1 - * «c mm a * 5 £ 

§a*&<lAiEtcf3a*If ffl Kmi tcfB&£ nfeiB^T*- * c s 
SIBa^-* * e. IB&SSHt-S £ 3 C bfc C t z 
£ T Z 7 4 7. 7 IEfM£@. 
[g$12] ijiBMv7TT>y-v>«Bf^ei±, 
gjgBx >3 -y tc J; T^ia$ tia ZffiW? 
•5 A^jt 1 — ^ffliBtS^-FHHSSSJT-T V^St* — * SfilC 

*«wr* c t^nmt-rzm^m i ibkot*.* * *i3 

a§SB. 

[S*iB3] -f >* U-^fcSELfcgBa^-^fcgBa 
tif^ x*SflUKKC:«tvr. ml3gBS*iJ»*«{c«k 
f) J3a©PfB8ii«fT toftfclSKSrfc £ A* £ 1x5 A 737*- 

- 9 %je«f 6 J: UfcC i: 1 ffi 
•of^ ^ ^ 9fc!tt«B. 

<|fi>ir$naB»j»c8BtlLfe7* K P^«#fiattf^ ^ 

9 iztimz ft-c^znm?-* om&7 v-i*<D7 ku 
x * «»f r a c k t * »> fBaraj&(ii s *«^m^ s c a 4 



h u x ^ tu * n& ^ <c g«j tttti $ n s 7 b - a 

[||*S6J IBa7 : -^*s^>y hfl^ilLTIBa^n 
3i<^D v ^ &fflffiffi»P8S&ttMftttt¥Rlc «t »5 13a 

zvm hixz>m<£>7uv>7h\s. z<Di'7, ; rkmm\zm 
») iBa^s&eg^ta^nfc^T-fBa^-^ *§Bar 

S ^tcffiW^- SIBaffl ^ o >? £W *) 5 d £ «4«fR 
kt-SIS^UBSO^-f^^lBa^Bo • 

[^^©S^ffl^ittW] 

[0 0 0 1] 

[^^©st-stt^s] *^w<±^ ^-r^^tiaau 

T S li^rT- o 1 4> f Ba^- ^ ©S^{4 * bT §Ba 
[0 0 0 2] 

[«£3t5©^] x-r ^^tsBa^-^^iBa-rs^^f^ 
-a tjwwr a c fc-CT*^ ^ »©S3a«©s»**^<b 

■fhvy* (write-once) * ? 4 7*4ffi?)fiiofc*)©i: 
LT C D (Compact Disc) —ffl CD-R (Reco 

rdable) K^-f 7**s^< «Je»tVTV>So 
[0 0 0 3] 

[^w^gfeuiok-rs^H] cD-R«K3%7-rh 
9v^ffl^f-<7it TiciBa^-^^iBa-rs 

tfK4SM'v777>y-7>tfJ64L, -eixt:«t») 

jea-rsiBa^-^^wixT/if 777->y-7> • 

a.7 — 0**gt-T*i:» r'-f 7,77V bU>7. (disc at 
once) h v -y h "7>7v (track at once) ©«t 

©JBM > ^ f rivee^Hl** < U t d 

[0 0 0 4] :fflM7777>y-7>-I7-tt > c 

D-R N7-f 7K^T*IBai£gAMgifM£fi© 4 

* * * *sf£ * ffl i ^ r fb ft $ -a- s ifi m * r v > s J5«s 
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[0005] nvv h7-f \-jj£,*m^zz£\z 

iO^'y riJMjiT-iB&tffi^S©-?, IBS?"*^-* 
#;</ry h*&©gS^ftS£-t-£fo-ri3frrsci:£ 

(0 0 0 6] i:;^-, CD-R ^T-gB^bfc^ 
-r^tt, CD-ROMK7-f f)ffi*sfi 1 ^-5«fc 
51C5ffet4*«#-r-5£>g#;i9 3#, CD-ROM H ^ 

[00 0 71 Sfc. CD-Eh-y^y-CCD-DAM 
/SbT^-^-r^^-^^IBS-rSS^tt, CD-DA 

[0 0 0 8] $fc, W.yh^'f M*;t>ry rF^©&M 

[0 0 0 9] 

^©t3f§^-*©i3g£fgmiT3faii^JP^Si^ 

^ * tia^x- * #ib& £ tit v ^ & \,^tmmi&v>9cm 
* ictmts n-c v> * ib&x- * c hsb $ * a fi^aa^ 

sect^ * * cgBfasn-c^-sgBST 1 -*- tPias^-B-a 

gB8*»r©ffim£i38£ftfcgBti7 ? -*Ca& 

rsi3&7 I -^«:H5i3i3iara<i&(agtftm¥St:«t statu 

[0 0 10] 

[flffliW] 0 i i* a *v gas«g©-si 

J6«i:LTCD-R K 5 *:/©-« t^-riUBT'nu/* 

[001 lJHU*l»t. ltiT^X^fcrl/-*?- 
$ I/— If — If — A £ ttitf L . f<X^CMUtlESr- 

*>naRFd«t <««i£te»J) fcJtlHU *©RFf§^ 
£ 2 fiift Lt y 9 ii L T tUftf £ R F 7 > 

7\ 3ttKRF7>r2 t^LTTt^^f K l©tfl;*J* 
7 4 — F^fi'U b— tf— tT— ASf< **©ffl^ffl 

lc£f&<* * * 7 * - A *> > y^Jfflis V U-if- C- A 4 
7 s 4 * * ©ft^ r 5 y * Ciltfc;* -a- £ r 7 y * > ^fgjffli 
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[00 12] 4<±RFT>7*2 7!P6m*^*VS7 ; y^;i' 

[00 13] 6ttRF7>7*2 *^Utff>nSf>f 
^©7"'J^;i/— y (Pre-groove) fUffr ?> 22. 05kHz© -7 
*7\N/ (wobble) fi£#£«HJU ^-f ^ ^©[niefflfflltc: 
! gJgftJj£#££f&-r3i:#J;:, "7jr7Vl/fi87>j&»£> AT I 
P (Absolute Time In Pre-groove) *'&m? SAT I 
P 7 £fif * 3 >7 * ^fn-yffeS * 

[0 0 14] 8(±g^ig^ 9*^UT^JCg^^n.5 
r tteZ'i— V^-;bn>bfj. — * 1 0 h©^— ^© 
SltigUSffiJOT-rs-YV^^i-X, llliK-f>*7 
^S^/hUTX^^tlSA^JT 1 — Z^r-i HIB 
St-SIB^-^tC^^-S^VrJ-^ 12liix> 

Sr-i'fflRAMT-feS. 

[0 0 1 5] Bijf3^>3-^1 ltt, CD-ROM©^a 

CD-ROMr-i-fflfflltlftUi^fflEDC (Er 
rorDetection Code) SVI D iTIE??^©E C C (Error 
Correction Code) fcttinU *©^x CD^SC©^t) 
HiE^F^"PfeS CIRC (Cross Interleaved Reed-Sol 
omon Cpde©BS) Saa*J6-T t&lz, K4f>flra 

*»oEFM (Eight to Fourteen Modulation©B&) 

[0016] 13lii>3-yil rtgPJCHil f.n, ^ 

>?-yi i t«ts^ssmsjcfflv^nsrtS5RAM, 

1 4tti>3-^l lfrt.m^ftSEFM^-^CiB 
So . 

[00 17] 1 5J±7 i -f;**©f3&;&tm££fiiSS'* 

ap[3B815ti, ■9-^3-H^[slBS5t: < t»)aii^nfc 
if^n-H (-9-^Q^-^) C*5{tSie^RfSti«i©-9- 
73-H7h-l/X, SWAT I P«^@K7tC«t»)ffiil 
^tlfeAT I PC:fcttSJg*fB§P,gra?8©AT I P7FU 
^ *3i^fl<J \Z&m 1 1 7 ^ -b * S T <7 -b X Sfl® 

¥S16i:, X*r-^fflRAMl 2C<lS$nTV^S 
r-^SiiE«Utr^ ^i^tCgES^-^ *33»rs 
7 : -*ej&U-r<fcO*A;*J7 I -$'©7 r -*IEi£U- h 
*sj@< ft S f\ v 7 r 7 > V- z> y -TStt S t <t 5 

tvfcCi:4l3JBrrs-'t^7T7'>y— 7>fl»f^ei 7 
SiM'y7T7'>y-7>fJBr¥ei 7tJ;S!pJBrtc 
l& U-T^-f ^ f ^©IBSt 1 -^ ©iBSiffflSPT SI3SSIJ 

^*iB@3!J<£©ft&£&ttU Huiegg^I® 1 8 C 
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[0018] 2 HiRF7>72A>?.ii)A$n5EFM 

nv#£lzmiRWHzmm£-&2> 2&8£©P L L (Phase 
LockLoop) ®B£«fc !>7^ **© 83® 
ft^HS©^*? 1 Af&Jffll{Cfl§V> fcftSttfl^ O y * &$8£ 
f S * t- A £ D y 9 $g£[s]S§T- & 5 o 
[0 0 19] ftrf3S'*7 L A'5'n>;/*$Sife@8g2 0 
2C^-TSn<. *n<y*ff<fc[5]fi&2 2tc±»)B£L*:?f 
ti'D'^tVCO (fEMMfiS) 2 3©m7Ji:£ 
»lttffitt«S2 4fcJ:&fflffllt«U «£*ny*fc 
VCO 2 3 ©ffi* fc©ffifflrftfcJ& 1 <&fflifc« 
»2 4fr&»£*fta«fflH**jSl LPF (n— vi* 
7^;p#) 2 5£«fc»)ifiS£eEEfcU *©E«tmffi£;* 
-f y?-®S&2 6£fl-LTmJi3VC0 2 3CiStSPL 
L UBS fc «fc t) <8f£ £ ft £ B£lMtBtf tc {£« 3? tl Z> B£ * 

n y * t v co 2 3 tomtit *m2 tmvcMM 2 set 

&<MIJfc«U Sip^D>vi7i:VC0 2 3®m^h©{i 
«r*VtJ60Ttt»2(ttffltt*»2 8*>£>&££tl3« 
Ett2>£g2LPF2 9CJ:!>-e8E*E2:U *©fi«t 
«£E*^-f.y^0B2 6 4^U-CH?jl3VCO 2 3 KM 
1"5P L L@B8£«fc Dt8J&£ftSf3f§iS#l$C«/g£ft 

[00 2 0] ZCD&otmf&tttlZT-l Z>?$m$iW 
;<— vtW>Ka- * 1 0i:J;!)f^i"\©f 

[0 0 2 1 ] fESKjfl^HfT^ftSi:, i'X^A^ny 
»ft£GIB2 1tiU «*HW*«2 0tJ:0*«fif ny 

tl» ny?*ft£-rstt«£*:!>, Hl<Z>»[BlB 

tts* * o v 9 c ^sa l x i&frr a ttSi c ft a „ 

[0 0 2 2] ^yh'lttfOi'SS^^U-if 
-tti*J C *) 9* 4 Z 9 © 7* ') 9 ;u- 7-fI^ 4 ISS^JR Z> «fc 

-^^ttRFT>7 , 2CJ;»3«ffJfiff5$n*:«v 0* 

t7M»i>f,AT I P SCOPES 7CJ;DAT I Ptfffi 

[0 0 2 3] /t-v^ayKa-* l 0A»£>x-r 
tg3S^ns^<ta^$*vs7 ; -^ttx o?7i-^ 

8S:^bTai>3-^l &x>n— *"1 



1 t«t 5 5*^ ^^CIBa-rft^SJBSeDJBak^-i't* 

[0 0 2 4] y K 1 ©U — tf-C-AtCi *) Y V 

— ^iSfta&BAST^ ©«£&*&§£# St* x 
>3-yi ia»<aEFM7U-AitMijLT-S3&7 r -*j!> J II 

U7$it7RMr- ^tfS^xAfeJfflUlBl 5?3t 
RI*ft87Kl/^>tU 1 5 afc«t*JMr*ftTfBtt 

[0 0 2 5] 1/— tf— «ft®BSl 4ttx>3-^l 1* 
fcm^ftfcgBST 1 — *fca^T}fc3^y K l©b- 

■tr-#s*eiftu ^luctoBSf*-*©^^ ^ 

©!3S#fi : fc*vt«9>< . 

[0 0 2 6] 5 s -f >C*©fB®B$C*$^T» i/^^A^D 
y *&£I1B2 l(ifiifS*ny*£$8£bT:fc!K C© 

9 d ^ c mm lt jbst*— * ©33^^ t> ti i . 

[00 2 7] ;<-VtW>Ca-?10)!P 
ftSh, RAM 1 2{C(liSi*nS7 J -^gSASM'J>bT 

< s. 

[00 2 8] Z<DVtmWffi.< t. ^ifiXRAM 1 2 fcfll 

*©g©*iJBrai73*%*r-5. tSt, I3&»Jffli^Kl 
StJ;*)^^ **'x©ia8**»fr-5 ! PJ»r#fTfoft, x. 

H 1 A>€>S#3i*t-A*smitc*n 

[00 2 9] c:t. i>n-y l l fr^iagi^-*** 
ffi^ji*n2)©*5*»T$*vai:> I3S(p»r©iliaK:x>ii 
-fl 10>6ffi^i?a*:iBS^-^©g^7W-A©7' 

k u * cwfc-r * r h b * 7^— vti-^XT- kismwni, 1 
5rt©rKux>t i 5 atietei**v, -e©iBttc*n 

(If^Q^-^) * ©WHtfliC^lt 4 E 

FM7 U — A©«»tl frt*t7 K U^tiliitftoTl^ 
4. fit. «*JM«!!»20U. fffi7FWXX-t'J 
1 5 aCJctti* »■• L Xf-?l!i^Tf^ 

Q t— 9 11 fctr I «*■« •O'WIiH^H 7 U - A T- ■€ © 

«FBItS«C fcW a « « H © E F M 7 U - A 1? 6 5 A» $ B 

[0030] ^-Vt^3>lfa-? 1 Oi^ifcCT 1 — 
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[0 0 3 1 ] CCD h U-^CIBa^-^asfBSSft-S 
-fcC<t D^-r *7fcu&fiK£ft;fcfcr>> Kfi^5:|5]i^k:ijg 
^?), C©tfy Hs^fr^E FMr-^WI ^tlSJ; 

^fiB2 0C«fc5«^7Oy7£$g£-r£#!g3!>>£>E FM 

5 s - 7 £ huh -r s £ * d v * £ se ^ -r a ttss t $ # 

x.e>*U ^©ff£7Dy7£|I]$l,-tHl©=&|I]B§#f& 
#£ft£l£<itcft ?K l Icfc-SgSH&JI* 

?i£ 7 n «y 7 C HJH U T ff t> ft 3 t ft •& . 

[0 0 3 2] c;t'> i>rj-^i itcji, £n$Q.Ji& 

fT5fc»©rtSSRAM#fit;t£ftT:fctK *Ol^a5RA 
Mttff&CA*£ftSA£7— *£ftLT<&5&C IR 
C©-f >7 — 'J— 7*g (EFM71/-A-CI^10 87 

ftoTV>S. 

[0 0 3 3] 1 fc«fc.5£iaj&Jli&SB£4»n 

t)ffltB$tuS-9"^3- HcolRlSBffi^SlF-y-^ — H^ia 
B8S5 £<fc »)&il£ft3if7 r Q7 i -7£fflOT{l^|B|»J 
^©2 OCfc^T^ *7fcfiEfcfflg<3fftT^aia&7 s — 

HJtf&fctU x>3-^l lll^FU^^t'J 1 5 at 

— A ©# 7 U - A ©IBSt*- 7 * HiTJ r-5 *3«SttJS h ft 
■5. 

[0 0 3 4] l#f$«H*S§CftSi:, 7-h 

l^^'J 1 5 atlBtt^ftfeT Kl'^f- 7£#R?IL 

7 #BECf3S£ ftT \\ SBE gaa»«BtS© jfeiaataiS© 

[0 0 3 5] £©5feI3&«J£©5£a{aE©&aj«;J\ 

Q5 9 -: * <om mmmt -zomismmz si* s e f m 7 u 

— A©f5F#aT-fca*>KJ: tJfTtoft. 
A (EFM71/-A-9 8 #<£#©*&) 6>*<ft£-Cli-0- 
7*07*— 7 U EFM7t-iSfiZUBWi 

f*Sf FtJCki: 
«t »> ^-f 7 7 CIBa-'fftfciaa-r- * y v - u<n 
»TLTfTfcfta. 

[0 0 3 6] jk&nmt&<D9imzm<rm±i**Tt>t\& 

C<fc SIP&ICE FMf- fC^lt i4?;>D-y9t« 

7i:ftS„ 

[0037] i/XTixZuvz&sm&z l 

«±* 02tC^-rfl}fi£T-**COT% ;*-r •vt'-is]'^ ejy-jf- 
'jeAfcftai:, vco2 3 *©jffli-raffiijaifiiBE<±m i 
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LPF2 5&S^«±5S2 LPF2 9 &tt£ft<Dfc 

Aictit^ csj »j h tin mm\z Bft -r * c h n ft a . 

□ >.y*$g£|5jB§2 lfr£2B££ft.5S'*7 : -A7ny7'i 

tcfts. 

[0 0 3 8] «**Dy*A»6SSp ft 

i>3-f 1 1 A^IBS^-^tftfi^ft.S.fcoCft 
7 s -f X7^©H3a**flK;*ft3o 

[0039] z<om-&. m^mm^®2 oiz& k,?* 7 

£ffi££ftSf3a7*-7fc©^ffl#&£ftT:fc!K £ 

fe> x.>?-yi i»i3itimifi*mt!ixz>mm£X'iz 

t4 ^-{7ti3®^ftfe^©7U— ACIB&^-^dSfdi^ 
£ft5. ft4fi«l*"et 9* 

^ * c ia»* *t & ^^©fa^T 1 -^ izm s e sr< te < 

{aS^e>«ffcftfB^7 ; -^AS| 3 g $ ^ si; j±( C> gj^cr) 
IBS7 i -^©7U--At^< 7 U-ACFrfeftBBfi^— 
^AsiBS^ftS. 

[0040] i^, ±jso«jB«c*v^Tttv ®mm.-7Z. 

^JS-^Tj^T-IB^^ftfeT 1 ^ *7££i 

S^>^7 1 A7Uy7i:LT'>*7"^7 r 3— ^6 lc«fc Dffl 
ftS •> * 7Vl/fig#£ Ufc 7 D v 7 5 <fc 

■5C-rftK^V>. 
[0 04 1] 

[«W©5»*] W±©i:*t). a.j777> 
^-7>*s^-rsttSUcftSi:ipJ»r^ft5i:, t 1 ^^ 
^^©IBS^-^ffllB&^^Br^ftx M^7?7>y- 
7>As%it-5ttB^lH]»^ftfci:l9jBf$ftS4:, g3S 
tff »f * ft -5 BS3 S T- Cf -f X 7 CIBSS ftfcg*!©§3 

(cat # g *< fee < <iB*> umifimmz ft 5 i: 
* ©g»©23S7 i -7CK<ifffcftiafi7 : -7*s 

23»*ft4©T-, ffiSf-i-^wnfctti-Cf^^ 
'^©SB»* s fTfcftS>'^ v 7 7 7>y-7> • i^ — 

^•raw^iwihui*, ana^tiaadft/ijaa^-^© 

#14 siteftias^-y >r 7, 7 tiaar s c t *»ta* 
a. 

[0 0 4 2 ] -f >7 'J-T-^JfiLfegBa^-y* 

iBarsx-f ^7i3s«BictJv\T, i3S©sraRffc»f 

fclCA^ftaA^-yfcttLTiBgft-r >^ 'J-7- 

g*ei«-ra^<i3a©f »r* j «*ufeist7 i 3-7*<c 
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